We aimed to inform the design of behavioral interventions by identifying patients' and their family members' perceived facilitators and barriers to hypertension selfmanagement.
Introduction
Despite the existence of several efficacious pharmacologic and nonpharmacologic approaches to hypertension management, hypertension control throughout the United States is still inadequate, with less controlled blood pressure observed among African Americans compared to whites. [1] [2] [3] [4] Hypertension self-management behaviors including medication adherence, self-blood pressure monitoring, and lifestyle modifications involving diet, exercise, and tobacco are critical components of recommended hypertension treatment and have been associated with significant improvements in hypertension control. 1, [5] [6] [7] [8] [9] [10] [11] Compared to their white counterparts, African Americans with hypertension have been shown to have lower adherence to self-management 
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Flynn et al behaviors. [12] [13] [14] Studies assessing hypertensive patients' perceptions of factors influencing their self-management have demonstrated that barriers are multifactorial. [15] [16] [17] [18] [19] Studies have shown that family members often play a crucial role in patients' hypertension self-management, including providing assistance with food selection and preparation, 20, 21 helping patients adhere to behavioral recommendations (for example, smoking cessation), [22] [23] [24] and assisting patients with medication and medical appointment adherence. [25] [26] [27] Family members may also play an important role in facilitating patient-provider discussions about hypertension care. 28, 29 Despite these findings, few studies have explored family members' perceptions of the facilitators and barriers they face in supporting patients' hypertension self-management.
Understanding African American patients' and family members' perceived facilitators and barriers to patients' hypertension self-management could provide insights into a range of important targets for interventions to improve African Americans' hypertension control, including patients' internally perceived barriers (for example, attitudes, beliefs, and confidence), family members' own needs in regard to supporting patients, and other aspects of patients' care and daily lives.
Tailoring intervention components to directly address patients' and family members' concerns may improve an intervention's effectiveness and sustainability. As part of the planning process for an interventional study designed to improve hypertension control among urban African Americans, we performed focus groups of African American patients with hypertension and their family members to better understand perceived facilitators and barriers to patients' hypertension self-management.
Materials and methods

Overall design
We received funding from the National Heart, Lung, and Blood Institute to perform a randomized clinical trial to compare the effectiveness of tailored behavioral self-management interventions to improve hypertension control among urban African Americans. As part of the study's planning phase, we performed focus groups of African American patients and their family members to better understand their perceptions of factors influencing patients' self-management of hypertension. We recruited patients with hypertension and their family members from an academically affiliated, urban, community-based primary care clinic located in East Baltimore, Maryland. We hypothesized that patients with controlled and uncontrolled hypertension might have differing views about facilitators and barriers to hypertension selfmanagement. We further hypothesized that family members might have unique perspectives from patients on facilitators and barriers to hypertension self-management. We therefore performed separate focus groups of patients with controlled and uncontrolled hypertension (two groups of patients) and separate focus groups of their family members (two groups of family members).
Participants
We screened clinic electronic medical records to identify potentially eligible patient participants and included only English-speaking, African American adult patients with a diagnosis of hypertension. Using data obtained during the patients' clinic visits, we classified potential participants as having either controlled or uncontrolled hypertension based on the blood pressure value from their most recent clinic visit prior to recruitment, with uncontrolled hypertension defined according to the threshold of systolic blood pressure $140 mmHg or diastolic blood pressure $90 mmHg. Once we recruited patient participants, we asked them to identify a family member who was involved in their care and who might also be interested in participating in a separate focus group session. We contacted patients' family members separately and invited them to participate in focus groups consisting only of family members.
Focus group conduct
African American moderators from the local community conducted each of the four separate focus groups involving patients with uncontrolled hypertension (one group), patients with controlled hypertension (one group), and their family members (two groups). Moderators included members of the study's Community and Provider Advisory Board who completed 6 hours of in-person training, as well as humansubjects certification prior to facilitating the sessions.
Moderators followed a structured guide and asked open-ended questions to assess patients' perceptions regarding factors influencing their hypertension selfmanagement, including the role of family members, the clinic itself, and community resources (Table 1) . Moderators asked family members questions to ascertain the family members' views on patients' barriers to hypertension control, as well as to identify factors influencing their support of patients' hypertension self-management. Our development of the focus group questions was guided by our conceptual framework, which incorporated key aspects of social cog- 
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Facilitators and barriers to hypertension management The focus group sessions lasted for 90 minutes and were held at the clinic where the patients received their hypertension care. We audio-recorded and transcribed the focus group sessions verbatim for thematic qualitative analysis. At the beginning of the session, participants completed a brief questionnaire to assess their demographic information.
Analytical strategy
Three reviewers independently categorized participants' comments into themes and identified representative quotes to reflect each identified theme. Investigators collectively discussed their findings and reached mutual agreement on a final set of overarching themes emerging from each of the four focus groups.
ethical considerations
The protocol for recruitment and conduct of the sessions was approved by the Institutional Review Board at Johns Hopkins University School of Medicine, Baltimore, MD, USA. All participants had knowledge that the sessions were audio recorded and they gave their oral informed consent to participate in the study. We reimbursed both patient and family member participants $50 for their participation.
Results
study population
A total of 30 patients and their family members participated in four separate focus groups (Table 2) . Patient participants' ages ranged from 30 years to 82 years, and family member participants' ages ranged from 25 years to 63 years. The majority of participants had health insurance (93%) and they had achieved at least a high school education (93%). Patient participants with both controlled and uncontrolled hypertension had a self-reported mean hypertension duration of 19 years. Less than half (40%) of family member participants of patients with controlled hypertension reported having hypertension themselves, compared to a majority (71%) of family member participants of patients with uncontrolled hypertension.
Patients' perceptions of facilitators and barriers to their hypertension self-management
During the focus group sessions, patient participants discussed patient-, family-, clinic-, and community-level factors influencing their hypertension self-management (Table 3) .
Patient-level facilitators and barriers
Patient participants shared that God was an important facilitator for their hypertension self-management. A patient participant with uncontrolled hypertension said, "I thank God for the way he takes care of me because I really don't have no one that I really can depend on" [Patient, uncontrolled hypertension].
Patient participants with controlled and uncontrolled hypertension discussed their personal barriers to incorporating and sustaining self-management behaviors into their daily routines, including taking their medications, quitting smoking, limiting stress, and reducing their dietary sodium intake. One patient with controlled hypertension described difficulties with smoking cessation: Age, mean (sD) 61 (14) 50 (10) 60 (14) 43 ( 
7 (88) 2 (40) 10 (100) 5 (71) Years living with hTn, mean (sD)
19 (19) 17 (20) 19 (12) 10 (11) Abbreviations: n, number; sD, standard deviation; hTn, hypertension. 
Patient
• god is an important support for patients.
• Difficulty incorporating and sustaining lifestyle changes.
• co-morbidities make controlling blood pressure a low priority.
• Poor knowledge of hypertension and its complications. Family
• Family members encourage lifestyle changes. no comments. clinic
• clinic reminder phone calls.
• Positive relationships with doctors.
• long clinic wait times.
community
• community organizations sponsor health events.
• Insufficient access to fresh produce.
• Few places to exercise within neighborhoods.
• lack of resources to check blood pressure between doctor's visits.
Patient participants from both sessions also often reported that managing their other nonhypertension comorbidities made it challenging for them to view self-management of their blood pressure as a high priority. A patient with uncontrolled hypertension shared: 
community-level facilitators and barriers
A few patient participants reported their hypertension self-management was facilitated by health-related events sponsored by local community organizations. One patient participant with controlled hypertension had enrolled in an educational seminar offered at a local hospital and another shared that her church occasionally organized health fairs with free blood pressure screenings. However, most of the participants reported that they were unaware of these community resources.
Many patient participants reported difficulties accessing fresh produce in their local community as a barrier to their hypertension self-management. Some patient participants shared that they were concerned about the poor quality and expensive cost of produce available in their neighborhoods. One patient with controlled hypertension described: In addition to the limited availability of fresh fruits and vegetables, many patient participants also reported that they did not have safe or affordable places to exercise in their neighborhoods. Finally, some patient participants described being unable to check their blood pressure in between clinic visits due to a lack of resources in their communities. One patient participant with controlled hypertension said:
Give us all free blood pressure monitors where we can look at it and see because sometimes it's like we're 90 days in between and sometimes we can't afford those little meters that they have in the stores. Family members' perceptions of facilitators and barriers to their support of patients' hypertension self-management Family member participants often reported that they were involved in helping patients adhere to their hypertension treatment plans. They reported that they reminded patients to take their medication, encouraged physical activity, attended patients' medical appointments, and helped prepare meals. During the focus group sessions, family member participants identified multilevel facilitators and barriers that influenced their support of patients' hypertension selfmanagement (Table 4) .
Patient-level facilitators and barriers
Family member participants did not discuss patient-level facilitators during the focus groups sessions, but frequently reported that they perceived patients to have problems with personal motivation, which served as a barrier to their support of patients' hypertension self-management. Some family members felt that their attempts to encourage patients' self-management behaviors were significantly limited by the patients' reluctance to make lifestyle changes. A family member of a patient with uncontrolled hypertension shared: 
clinic-level facilitators and barriers
Many family member participants reported that they accompanied patients to their medical appointments to facilitate patients' hypertension self-management. Some family members described their role in relaying health information about the patient to the doctor, asking questions, and taking notes during the appointments. These family members reported that attending patients' medical appointments helped them com- Table 4 Family member participants' reports of patient-, family-, and clinic-level facilitators and barriers to their support of patients' hypertension self-management
Level* Facilitators Barriers
Patient no comments.
• Patients lack personal motivation for behavior change. Family
• Family members use own health conditions to work together with patients.
• Family members have their own health conditions to manage.
• Family members have limited knowledge about hypertension. clinic
• Family members participate in patients' medical visits.
• some family members communicate with patients' doctors outside of scheduled appointments.
• Privacy concerns restrict some family members from attending patients' medical visits. A few family member participants also reported that they had communicated with patients' doctors outside of scheduled appointments, without patients' knowledge. Some family members explained that partnering with patients' doctors allowed them to better support patients' hypertension self-management behaviors. A family member of a patient with uncontrolled hypertension described:
And so one of the things I did was to call the doctor and ask them, could they educate him on the importance of not Privacy concerns restricted some family members from taking an active role in patients' medical visits. A family member participant described how he would not accompany his mother, who had uncontrolled hypertension, to her medical appointments:
I'd rather just sit in the lobby. I don't even know who her doctor is. I mean, whatever they're in there talking about, she can pretty much talk for herself. It must be confidential. 
Discussion
Patient participants identified facilitators to their hypertension self-management at the patient, family, clinic, and community levels (for example, God as an important source of support, family members encouraging lifestyle changes, positive relationships with doctors, and community organizations sponsoring health-related events). Patient participants also discussed barriers to their hypertension self-management at the patient, clinic, and community levels (for example, difficulty sustaining self-management behaviors, long wait times inhibiting engagement in care, and insufficient access to community resources). Family member participants described additional multilevel facilitators (for example, using their own health condition to encourage patients' behavior changes and participating in patients' medical visits) and barriers (for example, patients' lack of motivation to pursue behavior changes and their own limited health knowledge) that influenced their support of patients' hypertension self-care.
Our findings may inform efforts to tailor behavioral interventions to improve African Americans' hypertension self-management behaviors. The broad range of facilitators and barriers reported by patients at the patient, family, clinic, and community levels emphasize the importance of designing interventions that address multiple determinants of hypertension self-management and meet the specific needs of minority populations. Given that focus group participants reported difficulty managing other nonhypertensive comorbidities such as smoking and diabetes, and since they often did not prioritize their hypertension management, patients could benefit from interventions that simultaneously address multiple factors influencing patients' blood pressure control. Interventions that improve patients' health knowledge and problem-solving skills could also help patients incorporate and sustain the lifestyle changes necessary for hypertension control. Interventions incorporating patients' self-identified supports for self-management such as religion or spirituality may also improve patients' self-management behaviors.
In addition to highlighting the need for patients' sustained execution of hypertension self-management behaviors, our findings underscore the importance of developing strategies to support patients' efforts to engage with clinical practices and their communities as resources for care. Studies should not only address patients' specific personal facilitators and barriers, but they should also address external factors at the clinic and community levels. Interventions that enhance patients' relationships with providers, reduce clinic wait times, improve engagement with clinic outreach programs, and connect patients with community resources may improve patients' adherence to hypertension self-care behaviors.
Researchers have previously shown that family support can have a powerful influence on patients' long-term hypertension control and associated decreases in morbidity and mortality. 27, 32, 33 In our focus groups, both patient and family member participants recognized family members as important facilitators to patients' hypertension self-care. We identified family members' perceived facilitators and barriers to supporting patients' hypertension management. Our findings suggest that encouraging family support may aid patients' hypertension self-management. They also suggest 
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Flynn et al that family members may desire their own interventions. For instance, family members may benefit from increased health knowledge about hypertension and its associated comorbidities. Future interventions could jointly engage patients and family members to collaboratively identify ways family members can help patients sustain motivation for behavior change and achieve their hypertension selfmanagement goals. Future interventions could also encourage family members to take a participatory role during patients' clinic visits while still respecting patients' autonomy to make decisions and guide patient-provider discussions.
To our knowledge, this is one of the first studies to ask patients with controlled and uncontrolled hypertension and their family members to offer their independent perceptions about facilitators and barriers to hypertension self-management. Interestingly, the findings from the focus group sessions were similar, suggesting that controlled and uncontrolled hypertensive patients may frequently confront similar facilitators and barriers to hypertension control, and that their family members may encounter similar challenges to supporting patients' hypertension self-management. Based on these findings, additional efforts to significantly tailor interventions on the basis of patients' hypertension status, as either controlled or uncontrolled, may not be needed.
Our study has several potential limitations. First, our study population was limited to a select group of African American patients with hypertension and their family members living in a few neighborhoods in Baltimore, Maryland, and their experiences may not reflect the experiences of other hypertensive patients. Second, we did not confirm or validate patients' level of engagement in their self-management behaviors prior to their participation in the focus group sessions. Patients with controlled hypertension may or may not have better engagement than patients with uncontrolled hypertension in selfmanagement behaviors. Third, patients identified one family member to participate in family member focus groups, and it is possible that family members participating in the groups were more supportive of patients than family members not participating. It is also possible that other family members who did not participate in the sessions had different perspectives. Furthermore, our findings are similar to prior work in identifying potential barriers to hypertension self-management in African Americans and more diverse populations. 18, 19, [34] [35] [36] [37] [38] [39] [40] Nonetheless, we believe our findings may help inform efforts to develop tailored interventions to improve hypertension self-management behaviors among similar urban African American populations in other studies. Future work is needed to help prioritize which factors may yield the most effective targets for interventions in order to improve hypertension control among urban minority populations.
Conclusion
Urban African American patients with hypertension identified patient-, family-, clinic-, and community-level facilitators and patient-, clinic-, and community-level barriers to their hypertension self-management. Family member participants identified family-and clinic-level facilitators and patient-, family-, and clinic-level barriers to their support of patients' hypertension self-management. Interventions designed to specifically address the multilevel determinants of hypertension self-management, as well as to engage family members in care, may strengthen efforts to improve hypertension control in urban minority populations. 
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